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(54) EXHAUST GAS CLEANING CATALYST 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the sulfur 
poisoning of an exhaust gas cleaning catalyst of an NOx 
occluding and reducing type. 

SOLUTION: In the exhaust gas cleaning catalyst \ 
provided with an NOx occluding catalyst bed containing 
an alkali or alkaline-earth metal, a barrier layer as a layer 
formed by depositing a noble metal and a transition 
metal on an inorganic oxide for suppressing the diffusion 
of SOx into the NOx occluding catalyst bed is provided 
on the surface layer of the NOx occluding catalyst bed. 
Further, an SOx absorbing and desorbing material layer 
as a zeolite layer carrying a noble metal is preferably 
provided on the upper layer of the barrier layer. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



18.06.2001 
29.06.2004 



http://wwwl 9.ipdl.ncipi.go .jp/PA l/result/detail/main/wAAAOFaicGDA413 1 1 3 1 72P1 .htm 5/9/2006 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detaiVmain/wAAAOFaicGDA4 1 3 1 1 3 1 72P 1 .htm 5/9/2006 



09)b*mmw (j r) (12) & §fj ^ l^F & ^ (a) aimmmmsn 

#iJg200i- 113172 
(P2001-113172A) 

(43)&B1B ¥/£l3*Mfl24B(2001.4.24) 



(51)IntQ. 7 
80 1 J 
60 ID 
6 0 1 J 



23/38 
1)3/94 
23/60 
53/68 
23/89 



ZAB 



F I 

3 0 1 J 23/38 
23/60 
23/68 
23/89 
29/22 

m&M* KMX ffi*m<D&3 OL (4 7 1) a*MK*< 



ZAB A 4D048 
A 4 G 0 6 9 
A 
A 



(21)ttiSfl# 


#mm 1-293803 


(71)fflHA 


000003207 










(22)tflBJB 


¥J£11^10#15B(1999. 10.15) 




salaam ha* vi sas 






(72)389Mf 


/Mi- mk 








gfiiWSBmha^arisai ha^&ii 














(74)ftg!A 


10007/517 



















(54) imnzmi mwz.mwim 

(57) [K»] 

t?NO s «l^B«ra*fflifc#^^»fl^llttlEfc*j 

^t. no x <&mwmm?>mm£. so, <^no x © 
Kit. mn^)^m^±m\z, g&mtmmtitz-e 



/. 



V///////A 



!(2) 001-113172 (P2001-113172A) 



tit ix T)vn y i i < \rr)Vij y ±m^m^ts n o 

iz. S0 X <7)N0 X «Httf^^»£WIW-r6AiJ-Wi 

frie^'y^«* J #^JRSixa^^JS*^$ti 

[ js 2 ] H?ie; < y -Tmvimiz s o x 
i mm 3 ] b51b s o x fiftiutrJi^ , 
mm. 

[000 1] 

mamaKi. mL<u. v-y^-yxyvyfrh 

[0002] 

imkntm] is*, mkttwm&ii). ammo 
ftmmmfrmiiiZti&zMtttim (co 2 xotg** 

[0003] i«'j-yx-yxys;vtt, ftfit. # 

B$(i£ftJt (A/F) *>'y-y (gftjiM) OjftffTT 

ftSIStf. -iWiWh'f* (JI§&£ftJt) ~'J -yf- 
(ftfliSW) OfcfFFTftttS ■»*:*. HC 

*c out. y-vitmttsiiwtM^ffitJ: 0 
$*WKftMi$*$*u no, ti y-yflg-efi© 
ottKajssn, **ia^«$r*M*~y 

f^ffltiOjuawksn*. iiifeoaftiawfPtNo 

±Zithbm#flzVmA'X*<OHC. CO. NOx 
[0004] 

fcttHMft^femwiw** * fit 0 . z titmm 
iz&fczti. xttfm±x-mikztLXso % tft&SL-t 

4. ;oso x «!KfC*0, NO, »»Wi*«tt-e 
htZtfrb. SO, teNO x ©g!»tSJ(5LT^K^ 

z<nmsm±. ^tmmx-hht^so 

x #NO x saWf^feSIMcKliii-f, no 



x "KKffcONOx tf&fcfU NO x HHk£*l# 

g^wjcfiT-ri.. cio3i*{iNo x 
fcLTa^ixTfey. mffiz&muzv-y'*-y~s 

X7-MZt5tthWck<?>^m<7>—OX'hh. 

[ 0 0 0 5 ] 0 iMclNO, ttftoiHOt 
tt»ttfcrt±3tf*fcfctf>*H6*i:LT» WHPF8-9 
9 0 34-*H:TiO 2 , S i O z X&Zr0 2 fcAl, 

^**I4, NOx ©iSSW^SOx 0>tt»fcflWW43!l 

1, fttf#*ur**>A/FStt ( u-y-y <=# 

v>l>. LfrWrtf^ tt*U:SO x oMffcWPttfc 

no, mtm&tf&^ht^offlMtfhh. 

[0006] *fc. #M¥1 1- 1 561 5 9#fc, N 
O x ffiUKJifcJn*.^ SWUf-X+^SOx Sry-yfflT* 
©JR LX h A *~ y •/ f-fflT-tfi Sr ttSU^* * 'J 7^£0 

mmfrhtthmm*%\%iixmm\zim, no, 

ixTV^. U&»L$r#fc. UTJitt, SO x t 

«s ■ isas-rifflfewrfi-tifc*. -Sfoso, *iN 
o x mmmtx-mmt. th«no x msm^mmm 

[0007] ft-jt , *HHWi. S O x Sr 5SH{cffllgt- 

*^u-VJifcRit*;i:f so x ^'no x ymmzfm 
-t&ztzwt. no, mmv>&mz$ckm£ii!mz 

[0008] 

)Vii y t, L< (4T^^ y ±^R2r*tf N Ox ©gffiM 
Ml^^L. B?ieNO x i!S^Stt^iicO^H(I. SO, 

[0009] *%mx'®%.-tz'<v j r®i*. mmm 
izg&mbmz&mnmtjWimztitimx'&h. z<n 
/<y^r«fc***i*#*»i, y-y«-cso, S:^b 

dfci;«J:y. SO x #NO x «HM*fcHi***£fcfcffl 

jt-r 6 ftsffl ^'y-v«o##JS«ixb^^f 

~y -yf-fflH-C-^^-ft^it^SO, 5-S7C-ri.^ffl5: : fT 

xh-f^y-yf-oBt-a^^fifcco^**^ s 

o x {iKy-vjg^ftaJSii*. 

[0010] s#^JS{i . y - y wciwks titz s o x 



! (3) 001-113172 (P2001-11317 2A) 



o t mw&Mi&rthzb%<. no, ®mwmm 

[00113 LoJBWfcawc, nsfiAy 

<«. SO, ttftfflWIU. *AlW*ffl8$ftfctf*? 

->*?so x siwfcu *ti&-e*74 y-mmm 
S7cL. so, #so, 

[0012] so, asta$r*(i. xy-wutofciai 

H**fK fcO*>«tJSv^«Effl-CSO, tmttii 
t**T*6t»r*o. so, <i5tfso, ©iScttittii 
T1ttSS*U. L*U SO, i&fet&tfiitiA'y^jfj; 
DtSO, «rMHfit-****PVtf:*>, SO, #SO, © 
»ai»JI£il l )tMt*Ci:0 t **. COJ:3«:SO,© 

k<cJ:oT. SO, <7)NO, filtlV)i)itJ:9^ 
[00 133 

Hi. fi#«tt2t*^fittSttflffifc&S$*i*:NO 
x ««I!J!^3frfc»jfcS;h.T^4. LT 
(i. 3~rx7-f MW*HR*?5 v^K^ty'J 

[00143 ffl<*a^2{i. no, mmmm3X'fo 

*y±*Mfc*X/Cfc*fctf>T. »4L<li, 7/P5 

y t l < v±mkmfrh%hmx'hh. 
[00153 z<?)mtm&&miz, v->mx\ no, 
tr^*yAwrcii»s*i»v^NOs - <m$.xmc 
s*. *M*~y7f-raT-*ft£ii?tti>#ffl£-f 
i). -e<oa»**4. no, ©)g^j!4^3<oa»*^'9 

0. 5-5wt%##2L<. flHUHHbftW:tit. 
[00 1 63 NO, ©KSM^iiJcti. NO, ©jgttk 

lt or;^ y t> l< {ir/p^ y ±a^js*%*fi§ . 
zmmtit. y-yorcNo, fcusgu xm*^ 
y >y*mx%tizwL)&tmmzt&. nwv&mk 
ixa. y^-7^. thyw. *y<7A, 

t l< y ±a^s^a^ft{i» fittstto i y 

7h**fcD0. 0 5-0. Steffi U>. 



[00 17J -kono, <msmim3<mmii. /<y 

<i. 7;US^» ^'J*, y;^;7, xy^-7/PS 

&&mi. i§)i^o3A~7A^, 8m. mi b& 

t\ 7^y« -fey^awssfu »4L<«, owe 

[00 1 83 dOA'y^Ji4(i. Ay-WfOMfc/cO 
'j?%<kh0. 3wtKtf>»fc*fc**. #£L<fi0. 
5~5wt%0»&I£-irtf. 4fc, Wfrk&omt. A 
y-ffl^Mfc^y^SKkiO. 3xio- 3; t;P/ 
g s 04L<JiO. 5xio- 3 ~l. Oxio- 3 W 

#£L<fil 0~2 0^mT'$)l>. 

[00193 *miizm&m tv«i:fc^t. a 

SO x «»ttJtf»i, »4L<li, ^r'7-f MWHf 

#^Jg<0fi(i, A'y | y^< 1 1 0 . 3 
wtX. JGF4L<ti0. 5~5wt%T-J> 1 ). Ay-^KoW 
3li^$r<fci3junrc*»h »4L<{il 0-2 0^ 

[ o o 2 o 3 *mm9W*iMamt. no x 

[0 02 1 3 no, m.mt. v-y^n-Tx-^tiii 
&wm&mizx~>xNo l stno 3 - comxmitz 
a. rwv^mfcmiizx^xztitttmb. z 

(OXoiZ, NO, iRKtttt, y-y^ffTT'NO, Sr© 

foo. wiorso, (i s #^jso«s±-cm$at s 

ig(ii«KJict "J^MW im< . ^ h -f *~y -y f-^frTJc 
JdiigBf L , ©K«-ci«ts UtS N O 

[00223 A-y-wi (i, no, eom^ttg&fi 

SiWUPffltJlv, NO, tUKSMKJI^ffrC'SO 

, mmizmm-i z t tz* y . no, «aefr<ofionR 

S^Rfiit-fStOt'&S. BP*>, Ay-VJIUt, NO, © 

KM^KiJcWLt, so, tfmmt&zkzm<so 



!(4) 001-113172 (P2001-113172A) 



&jg#so x £so 3 kimsu *iitfmtmm%T 
•c'so, - o»tsfcbD. wtmkft&thWfrm 

+<OHC*COfc05JBcRJG«:fflaU WS0 4 - *>' 

so, mBt%-oxm$s,tfxwzftiiiZti&. 
[00 2 3] m^mi&b. s&&Bttso 4 - 

lZ££tlZttfZ'£Z-J}, *<VG&lt. NO, lgj£ 

X'%. so, ffmfMfxWzmiiiZivt:ib. wvmn 
SO, ffl$titM*ttf-|>,ri:te$:<,\ iot, A'y-f 
JUi. NO, WHHHMilcttLt. tS^WfcSSLT 

so, mmm*&mhz.ttfX'*h<?)X'hh. 

[00 24] fit, NO, izmLX. J^J-YMiZitttl 

■sm^JS^fflT'NO, co^<tt-^{iN0 3 - <r> 
&&t>mi%^. a-j-c. ^y-wui, no, c*ti, 

TSO, ££5fcW(cftfg-fl>.ri:lcJ:9, no, qmt 

tzm-zwrmt Lxftm^hcDx-hh. 

[00 25] Z<r>Xo\zLX. SO, UNO, iS^MM 
JKloJ^i^A'y-VJi-cftJi • JUKSrttOSiU SO, 

*>jiaaw*«i»rt-«ii:«r<. no, ««tfA^)a;ft 

aWW!S*i*fc*>, NO, «UKSmXJf^>»«»tiim 
[0026] *W5»:*ilt* W* UMWHcfiwc . a' 

u-^ic7)±{cs^{cso, «*aj*rJi5*R»t*. >ro 

SO, MfcifJffllTIi, 'J-yf*ftTCSO„ 

«fc-ir*fi&*&JB#so x £so 3 icgHfcU ttitf 
SHkttWSH^TTSO* -£>»fc3&b$fctf>, -eixS- 
^lffl?-ti>.rt-eso x tf/fy-WncSGfrf 
4ik*l»<. xb^ *~y -y^ftTTti, * 
^«<^»«#fflic:J;-5TS0 4 - fcSfSwr^+eoHC* 
cotRjc*ffia$-&-cif^so x ^JBTifcsWfx* 

[00 2 7] ^SO, iRttttittWi, ±£L 

xm>&Mt**j4 hmtcr>mft<r>mmz£*)^ A*y 
sssutsoj, mm-zi. z^so, wcmmt:* 

y **«*Sur*«fciWt4 -I t T\ a' y *m<n s o x 
SiS<0ftffl#*?l$$*i£>t|s]i$KSO x <OMlS3>«Tfffi0r 
ffl*«ffljW£a<D, ^fttLTSO, fflig^SriOiS 

[0028] mix. A-y^jitso, «ttusfr«^}K 

^A'y^ltso, «ttffl«*<05R^r«:a->tNO, © 

aawMSMitciijaw* fc * t±, no, tem^te-cfts 

^WN0 3 " mtXmtZtlXh*) . ftoT, N 



O x ©)^J$t,^<^4. 

[ 0 0 2 9 ] *«$»A>fcJ: 9 . HSfiUrSfefTft 

ifcftHHftSfcisvvctt. so, s-jftfi-rs^** 5 ® 
<. Jf# SO, fclH&LfcflMilWKrSO, ©ft 

yr«BiT'(iso x jso 3 (c-rs&»ffl»^i: 

SO, #JHJg3*lSV*S0 4 - tz&itztvr. * 

4 - COSO, A.£7))i7C#ffltffiV^fc*^, so, 
[0030] 

imm mmmi 

IS30mraxftJ5 Omm^R^^y yxtB«t(^ 
SSttAlj 0 3 A^S^^-jr^an-hJiiJgjSL, 
P t 5*=. h a=JT 5 tfca«6« - 1 

T\ MttfflX 1 'J ••/ h/H&fc 0 2 g*)P t fcfflftLfc. 

atrnxy tj**.mmm^x . 84j££» 1 y >y 

££90. 2*/l^Ba£ffiftU SOOiCfllSHWi 
t b c o t tffiftSftfcvSttA 1 2 o 3 M&& 

mistsxyv-zmkL. ±M*;vmm±.\z*?t 

JKJB&Lt:. Z<r>b%. SO, A-y-^lcovSttr/PS 
-tl80gJ>3t9<7)Coffl^*«i0. 1*/M3. 3wt 
%) . Ptti2wt%-C'fc9. 3-h*<i^3 0gT'J)o 
^. 

[003 1 ] ^)IS0IJ2 

1 b mmmrc\ *s y xa*±fc p 1 1 b a 

Pt.Mn. StXAl 2 0 3 *»4>*4^-cy-VJBSr»«L 
?t. Z0)b£. NO, Qa^fl^JB^Utttt^KlU'y 
h;P*7t0 2g<OPttO. 2^;l/tOBa^tBS?iX, 
A'y-\>JH42wt%OPt, 0. lt/UOMnSrfS-^ a 
-h»ii^3 0g-CS)o^:„ 
[0032] HifcPB 

njfiw 1 1 m®%imx\ fm%m 1 y -y 0 2 

gcOPttO. 2t;POBa*iaj#$il^NO x iJJj^M 

MHV^jftt. •eo^ffitftm^ii y -y vivhtz*) 

0. l^iOFet 2wt%£7)Pt, ayAl 2 0 3 

5r4A'y-vjaSr^Lfc. A*y-\»«<?)3-M:{i, 84^ 
*R1 'J y h/P»fc>3tt3 0 gTftofe. 
[0033] 

hmm 1 1 mmc®ftx\ * y y xffl*±(c pttBa 

p t . nl at^A 1 2 o 3 tpt&tmwkjffii, 
ti. z<?>bz. no, i8«m!«iifc«ttjK§aiy>y 

h;^Jt0 2g<55Pt tO. 2 ; &/K0Ba*W§fL > 
A'y-^l{i2wt%(7)Pt, 0. 1 ^ON i Sr-i-^. a 
-MKl»3 0g-Cfc->fc. 



!(5) 001-1 13172 (P2001-1 13172A) 



[0034] mnm5 

mm 1 1 mm%mx\ * j y xm&±.\z p 1 1 b a 

Pt. Cu. &tfAl 2 0 3 frt>%hJVJ J rm&&fSLl 
tz. NO, «O^I!Ml:ttttriI$mi U-y 

hyU&fcy 2g<9PtJ:0. 2*:;U0Ba#}lft$ft. 
A'J-\*Ui2wt%<?)Pt . 0. l^KOCuSr-t^. a 
-h»*»3 0gTa-5fc. 

[0035] mmme 

mmm 1 1 B«*»mr, t/'j *js#±{c pttBa 

Pt. Zn, SVA 1 2 0 3 tt>H,KtWJ*rm*JB&l 
tz. znt*. no, ©jMj$Ullc{284$$mi 'J7 

h7^fc0 2gCOPttO. 2*;U0Ba#ffift£*U 
A'J-fJf(i2wt%OP t , 0. l^EA-WZn 3 

[00 3 6] mw\7 

mm 1 1 ma&mr. * y y xim±.iz p 1 1 b a 

Pt, Ce, fttfAl, 0 3 frP>K£l*<\)*m&&l 

tz. znbz, no, ctKBumtzaiHvmii u» 

WP&fc^gODPtfcO. 2t7KOBa*«afif§it. 
A>j-\rl{i2wt%»Pt . 0. lt;K7)Ce£3v^ n 

[0037] !«J8 

mm 1 1 nmcWfex\ *Mtk±.\z p 1 1 b a 

Pt. Co. MA1 2 o 3 frttWJWKJB&l 

tz. z\<?>b%. no, mmfmmizitmmfc 1 y * 

WU&^y 2g<7)Ptfc0. 2 ; 6/U0Ba#fift$ft, 
Ay-\*lti2wt%<7)Pt. 0. lt/K9C 3 
-h*tt**>3 0gT*$>o7t. 

[ 0 0 3 8 ] mz . T^tf) 2 wt%<?) P 1 j&*fflJ$§*lfctA' 
5**4 M»*. 4 &tf£J@W 
£*tf.*?y-*flHS!U Z<?>Z7V-£V*vi'j.3 

-bLX'<v j rm±.izm3m<7)so % mcimmzmtfL 

Uz. Pt/Mor (S&tfimZtittJl^r-M M 



■wa-hili. y -y 2 0 gt'fc 

*}. Ptte2wt%T'£>-?*:. 
[00 39] JtKCTl 

i«53 0 m m 5 0 mmcoRftilfrt y U Xfi«t|:, 
SttAl, 0 3 -y^iS-Mfc^U 
1 'J y h/l/fcfc 0 2 g<0 P t £JB8 U:. 

BK/^y^A^jsatfflv^, tmmi y y 

00. 2^;K7)Ba£fi8U 5 0 0XTCll$[§Mj£L 
[0040] Jtl^I2 

hmoti i b mm%mtx\ zsv m&±.iz p 1 1 b a 

*H!»3*ifcNO x «j@M3KJI£$J£U *0*BH= 
Pt. Mg, &t/Al 2 0 3 #^3rl>AU-\*/l£^j£L 

£. no, msmmmiziifsmimi y y 

MP£>£0 2g?)Pti:O. 2^;K9Ba**ffl}#$fu 
At>-\»a«2wt%<0Pt, 0. lt/WMg^A. 3 
-hftfii&3 0gT'*>-5*:. 
[004 1 ] JtWJ3 

Mffl\lbm&%imX\ lg3 0mmx*$5 0mm 
^RMtyy«l:. fiSttAi, o 3 frMr*** 

X.1jm®miV-ybJU$>tz*)0. 2*/k*5BaSrffl8 

u 5 o o -cc 1 b#h8m Lfc . fcfciaiw s t mm 

tmX\ Cc7)NO, ©jMMOflffiKPt/Mor 
Pt/Mor3-mi«KSSl'j7 
bA^O 2 0gT'J>y. Pttt2wt%T*ofc. 
[0042] IMffi 

S8iWl~9, &lrtfc|RWl~3fcoVvt. miatC^ 
<i, j*8Ii;:AI>#XSJ££4 0 0°Ci: LT. 3 0&I8JO 

[0043] 



18 1 8 





CO 


HC 


NO 


CO, 


0, 


S0 8 


H«0 




0.60% 


2000ppmC 


500ppm 


10% 


0. 40% 


0 


4 % 


fix 


0.10% 


2000ppmC 


SOOppm 


10% 


G. 50% 


lOOppa 


4 % 



[0044] 



[£2] 



!(6) 001-1 13172 (P2001-1 13172A) 





mmm 




S 0 x v&JRmm 


IPJa 
(%) 


%mm 1 


Pt.Ba/AljOs 


Pt. Co/AtaOs 


t£ I 


37.8 




Pt.Ba/Al 2 0, 


Pt.Mn/AUO. 




37.2 


%mmz 


Pt, Ba/AhO, 


Pt. Fe/AU0 3 


t&L 


38.7 




Pt.Ba/AlsOs 


Pt,Ni/A!,0 3 


t£L 


36.5 




Pt. Ba/AUOs 


Pt. Cu/Al t 0 3 


U L 


40.4 


fllfeeij 6 


Pt, Ba/AltOa 


Pt.Zn/Al 2 0 8 


«L 


54 




Pt.Ba/AUOs 


Pt,Ce/Ali0 3 


U\, 


54.6 




Pt. Ba/Al 2 0 3 


Pt. C0/AUO3 




26.6 


itm\ i 


Pt.Ba/AhDa 


/.£ L 


UL 


63.8 


iti$W 2 


Pt, Ba/Al 2 0 3 


Pt, Mg/Al 2 0 3 


UL 


62.2 


J£$0IJ3 


Pt, Ba/AUOs 


UL 




50.5 



&) S&SHJ£ ; 100X SiiW* (-e^lO / NOxiR®#* (*^) 



[0045J *2 J: 3 fc, *lt0|l~5tt, 
*S l JAmtlzV*>yi/3.a-hZtitzA 1 2 0 3 {IN 
0„ PRKWi: UT B a fc jMttttSX&Kfc UT P t Zi&ft 
U -?-^)i!5^Ic0^ffl{CA'U^jIt Lt P t bW&&m 

[004 6] HSSM6t7(i. *»Jl-5tra^ 
±»&JS£#tjA 1 2 0 3 IrA'iJ^itU^-f ^ 



[0047] 

N0 X «Ka7C<OttlfifiT3&*Wi^«. 

[01 ] *^^S^^#-fkffltta5^gS^fifc^Bfffl0 

[02] Lv^SS»ttiJtSSf«^iM^B 

3- NO, ©jgMftfcMJl 

4- A'y j ri 

5- SO, HK&ftWl 



[01 ] 



[02] 



! (7) 001-113172 (P2001-113172A) 



(51) Int. CI . 7 

B 0 1J 29/22 
33/00 



ZAB 



F I 

B 0 1J 33/00 
BO ID 53/36 



ZAB A 
1 02B 
1 02H 



F^-A(##) 4D048 AA02 AA06 AB02 BA03X 



BA09X BA15X BA28X BA30X 
BA30Y BA31Y BA32Y BA33Y 
BA34Y BA35X BA35Y BA36X 
BA37X BA38X BB02 CC46 
EA04 

4G069 AA03 AA08 BA01B BA07A 
BA07B BB15B BC01A BC08A 
BC13B BC31B BC35B BC43B 
BC62B BC67B BC68B BC69A 
BC75B CA03 CA09 CA12 
CAD DA06 ED07 EE01 EE08 
FA02 FB19 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
< j^FADED TEXT OR DRAWING 
OTblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

0f LINES OR MARKS ON ORIGINAL DOCUMENT 
fjREFERENCE(S) OR EXHIBIT(S) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



